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Abstract 
Low carbon economy is the inevitable result of the capitalist production model, and is economic development model 
which mankind is forced to adopt. The measures to reduce carbon emissions mainly include laws and regulations, 
carbon taxes or carbon trading, subsidies or tax cuts on clean production, technological innovation and demand 
reduction. These measures have respective advantages and disadvantages. The paper believes that technological 
innovation and demand reduction are long-term solution of these measures. 
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1. Introduction 
 
Currently, the development of low-carbon economy has become the consensus of each government. 
The measures to reduce carbon emissions in major western countries mainly include the following modes: 
the first is legal means such as Britain's "climate change bill" and "U.S. Clean Energy Security Act" of 
America, the second is economic means such as carbon tax , financial subsidies, tax incentives and the 
promotion of carbon trading mechanisms , the third is the acceleration of low-carbon technology 
innovation to promote low-carbon economic development, such as the EU's strategic energy technology 
plan, the fourth is to reduce carbon emissions by reducing the need. This paper analyzes these measures to 
study how these measures change prices, output, and social welfare and makes comparison. 
 
2. Economic analyses on various measures to promote low carbon economic development  
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2.1 To control carbon emissions by legal means 
In figure 1, the horizontal axis represents outputˈwhich is direct ly proportional to the emission 
amount of greenhouse gas, and the vertical axis represents price. D represents demand curve and S 
represents supply curve or marg inal cost curve. The demand curve and supply curve intersect at point E, 
where balanced output is Q1 and balanced price is P1. At this point, output or emissions amount of 
greenhouse gas is too much. So government will reduce the output to reduce the emissions amount of 
greenhouse gas by legal means. Now if the law fixes the output be Q2, producers will require the price be 
OI, which is higher than OH which consumers will accept. Of course, the actual transaction price will be 
OH. Then, how does the social welfare change? 
Before the output control by law, the consumer surplus is the triangular AEP1, producer surplus is the 
triangle OP1E, and the total social welfare is the triangle OAE. After the output control by law, the 
consumer surplus is triangle AFH (a reduction of trapezoid HFEP1), producer surplus is the trapezoidal 
OHFG (an increase of rectangular HFGI), and the total social welfare is ladder OAFG. Can be seen is that 
social welfare will be reduced and the reduction will be the triangle GFE after the output control by law.  
Of course, the total social welfare here means short-run one, the total social welfare will increase in the 
long term with the reduction of greenhouse gas emissions . But only considering the current case, 
consumers have to accept a higher price and fewer goods. 
 
Figure 1 Economic analysis on legal means to control carbon emissions 
 
2.2 To control carbon emissions by carrying out carbon taxes or carbon trading  
In figure 2, S1 represents the supply curve or marginal cost curve before carrying out carbon taxes or 
carbon trading, balanced output is Q1 and balanced price is P1.Now if government carries out carbon taxes 
or carbon trading, tax amount or carbon trading price is T. Then marginal cost curve will turn into 
S2(MC2), balanced output will be Q2 and balanced price will be P2 .THE Rectangular HFGI is tax revenue 
or total price of carbon emissions  which the producers have to purchase. 
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Figure 2 Economic analyses on carrying out carbon taxes or carbon trading to control carbon emissions 
 
The cost brought by carbon tax or carbon trading is not borne only by firms, but shared by consumers 
and firms. Consumers bear tax burden for the rectangular HFKP1, producers for the rectangular P1KGI. 
Consumer surplus is reduced to triangle AFH, producer surplus is reduced to triangle OIG, and 
government tax revenue or other forms’ income is rectangular HFGI. Social welfare (t rapezoidal OAFG) 
is the sum of the three, that is, similar with the figure 1, the implementation of carbon taxes or carbon 
trading will still reduce social welfare and the reduction will be the triangle FEG. 
 
2.3 To control carbon emissions by reducing demand 
Supposing that consumers recognize that excessive consume will lead to climate change or other 
adverse consequences so they perceived reduce demand .Because of the reduction of demand, output will 
be reduced and balanced price will be decreased (similar analysis so figure be omitted).But the reduction 
of demand is voluntary fo r consumers so the reduction cannot reduce the consumers ’ welfare, so only the 
change of producer surplus can influence social welfare. The paper finds that producer surplus will be 
decreased slightly. 
 
All o f the above three methods are ones which attempt to reduce production to reduce carbon emissions, 
the following two methods are to attempt to promote cleaner production to reduce emissions, such as 
subsidies or tax cuts and technological innovation to promote cleaner production.  
 
2.4 To control carbon emissions by providing subsidies or tax cutting and prompting technological 
innovation 
Figure 3 shows the economic analysis of provid ing subsidies or tax cutting. Because the aim of 
subsidies or tax cut is to prompt the cleaner p roduction so the horizontal axis represents output of cleaner 
production. Before providing subsidies or tax cutting, the supply curve (marginal cost) is S1, balanced 
output is Q1 and balanced price is P1.After subsidies or tax cut, the supply curve is S2, balanced output 
increases to Q2 and balanced price decreases to OH. Rectangular P1KGI is the amount of subsides or tax 
cut which government g ives to the firms who engage in cleaner production. The amount of subsides or 
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tax cutting given by government is shared by consumers and firms. Consumers get the rectangular HFKP1 
and firms get rectangular HFGI. 
Before providing subsidies or tax cutting, consumer surplus is triangle AEP1, producer surplus is 
triangle P1EM and social welfare is triangle AEM. After providing subsidies or tax cutting, consumer 
surplus is triangle AFH, producer surplus is triangle OHF and social welfare is triangle OAF. It seems 
that social welfare is increased by the sum of Parallelogram OMEN and triangle EFN, but the amount of 
subsides or tax cut is P1KGI in which the area of P1ENI equals the area of parallelogram OMEN but the 
area of EKGN is twice as much than triangle EFN, so social welfare is still decreased by triangle EFN. 
 
Figure 3 Economic analyses on providing subsidies or tax cutting 
 
If the government or decision-makers decide to control carbon emissions by prompting technological 
innovation, they can get similar ends as subsidies or tax cutting. 
 
3. The comparison of each measure to control carbon emissions  
 
By comparing the above methods and measures, the paper finds that the legal means, carbon tax or 
carbon trading and subsides or tax cuts to control carbon emissions are only temporary choices and only 
prompting technological innovation and reducing demand are fundamental ways to control carbon 
emissions. The advantage and disadvantage of them are shown in table 1. 
The advantage of legal means is  simplicity and its disadvantage is that the government has to undertake 
high monitoring cost. The advantage of carbon tax or carbon trading is that the government only needs  to 
pay less monitoring cost, but the enterprisers may take some means to evade taxes if the legal system of 
the country is not perfect. 
The advantage of demand reduction is that the government needs not to pay any monitoring cost 
because the reduction is voluntary, and its disadvantage is that the government has to make efforts to 
change consumers’ concept about lifestyle. The advantage of subsides or tax cuts is that the measure will 
be supported by enterprisers and its disadvantage is that the measure will increase the financial burden. 
The advantage of technological innovation is that the measure will be effective in long terms and its  
disadvantage is that the measure requires substantial investment. 
Table 1 The comparison on measures to reduce carbon emissions 
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4. Conclusions 
 
The measures to reduce carbon emissions mainly include laws and regulations, carbon taxes or carbon 
trading, subsidies or tax cuts on clean production, technological innovation and demand reduction  .By 
economic analysis this paper finds that prompting technological innovation and reducing demand are 
fundamental ways to control carbon emissions  by comparing the advantage and disadvantage of each 
measure. 
 
References 
[1] Pan Jiahua, Zhuang Guiyang, Zheng Yan etc. Clarification of the Concept of Low-Carbon Economy and Analysis of its Core 
Elements. International Economic Review. 2010, 4:88-102(in Chinese). 
[2] Ni wai; Zeng gang. Research on the trends of low carbon economy in foreign countries. Economic Geography. 2010, 
30(8):12141-1245(in Chinese). 
[3] Yang Jiawei. The Game Analysis of Government Subsidies in Low Carbon Economy. Commercial Research.2010, 8:109-
112 (in Chinese). 
Measures to reduce carbon emissions Measures to increase  cleaner production 
 Legal means 
Carbon tax or 
carbon trading 
Reducing demand 
Subsides or tax 
cuts 
Technological 
innovation 
Carbon emissions decreasing decreasing decreasing decreasing decreasing 
price increasing increasing decreasing decreasing decreasing 
Consumer surplus decreasing decreasing constant  increasing increasing 
Producer surplus increasing decreasing decreasing increasing increasing 
Social welfare 
decreasing in 
short run, 
increasing in 
long run 
decreasing in short 
run, increasing in 
long run 
decreasing in short 
run, increasing in 
long run 
decreasing a 
lit t le 
increasing 
Advantage simple 
lower monitoring 
costs 
no monitoring costs 
easy to get 
forms’ support 
effective in 
long term 
Disadvantage 
high 
monitoring 
cost 
need to change 
producers’ concept 
need to change 
consumers’ concept  
increasing the 
financial 
burden 
requiring 
substantial 
investment  
